in C by burninggases was about 30 per cent, of the heat produced electrically. It would be possible to use rather less charcoal and more electrical energy, or less electrical energy and more charcoal than indicated in this example, but taking these figures as fairly typical of the amount of good charcoal and of electrical energy actually employed in the furnace, it will be necessary to make certain additions if the results are to represent working conditions. Thus to the electrical energy must be added the losses in transformers, cables and connections, say 10 per cent., raising the figure to 0.22 horse-power-years, and a further addition must be made to allow for the fact that the furnace will not be operated continuously during the year, and that even when it is running it will not always draw the full power for which payment is made. In this connection it will not be necessary to consider the time when the furnace may be out of work for long periods for repairs, as provision would be made by having a spare furnace, to employ the power as regularly as possible. A certain loss of charcoal will occur through mechanical losses, and it will probably be safe to allow 600 Ib. of charcoal and 0.25 E.H.P. years per ton of pig-iron as the final solution of the above problem.
As another example may be taken the thirteenth experimental run with the HeVoult furnace a't Sault Ste. Marie in February, 1906.1 The run lasted 61 1/2 hours, the mean current was 5,000 amperes at 35.7 volts, with a power factor of 0.919, giving 164 as the mean kilowatts during the run. 12,858 Ib. of pig-iron were obtained with a consumption of 1,140 Ib. of charcoal and 0.268 E.H.P years per ton of pig.
The ore was magnetite from Wilbur mine, containing:
SiO2..............    6. 20 per cent.    MgO..........  6.84 per cent.
Fe20s............  55-42 per cent.    MnO..........  o. 26 per cent.
FeO—..........   23.04 per cent.    P206..........  0.023 per cent.
(Fe...............  56.69 per cent.)   (P............  o.oi per cent.)
AljOj.............    2.56 per cent.    S.............  o.05 per cent.
CaO..............    2. oo" per cent.    COj, etc.......  3.61 per cent.
The charcoal contained 14.0 per cent, moisture, 27.56 per cent, volatile matter, 55.9 per cent, fixed carbon, 2.54 per cent, ash, and 0.058 per cent, sulphur.
1 Dr. Haanel, 1907 Report, p. 46. The figures in the Report refer to the 2,000-Ib. ton of pig-iron. In this book the author has adopted the long ton of pig-iron, and occasionally the metric ton which is almost identical, as agreeing more generally with commercial practice.culations, vol. ii, Problem 76, p. 404.
